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[fin] *«w«4, ««««4?££fc*«fcJn*t-e 

« (9) <omm (9A) tcffK %-(3K* § * h fctbtz , 4 

fcn , mrf (9A) ft*?! JB?£#t»T f & 
a) *sie{cjtat-&» 1 0««i<9c) Lxmz&m 

mm 1 HHEWK9C) £Jt»U *^M(15)*^iKft-S 
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i w^js i ] »g(9) o^®(9A) (ara&fe-(3K* 

ZithizMz. ttzlt. MIBS«*M(9A)tc^§^c 

iz. H?ie««*® (9A> smmznm-t&m 1 iiikw(9c) 
$r«t tTfrte««(9) Sriates-e^iHiesHido) k , 

HtneHHEflSm(10)OffIBmitII!lSiW(9C)5-»ilL, m\- 

ia^(i5)*^aiw§ns^niai&B?tea«(9)c7)Sffi(9 
a. 

[§»*«2 ] miemsagifiuom, mtsm i ni!!SBi(9 
c)trawni^-ri>^-/^ 7 >. > i^(2)$.(j|^^ mzm 

ft&(l) fcL flffE#-/KT U >'^(2)SrRfflL'CV'>.&^ 

[ 3 ] mMm&wm do) . Mi2a« (9) 

JW-**8MvW(8)i:, ^(7)£^LTBufBS8c*/U 
^(8)(c»tt$*iJtlaME«(4)k&«i» iiifll(i6,i 
7)*^<7)|gt!;Sj*iHtfie»«*;^(8) fcfs^S^S i k 
fci 0 > «aB^*;P^(8)&t^»£lBME«(4)*«W8Sfll 

i iu«5«i(9c) k hmihmb-*-* c t znmt-r&m&m i 

[»*^4 3 ffirlES«(9) £ 1 5 O'C*^ 1 500t 

&(9) SrSeJeWfcEieT* 4i k *#®k-ri.ft*JS3 
EflftoSKlIlfK • SoaftgB. 

[»*3S5 3 wieni««fliao){iiBi&§ia(6)fcfi^ 
lmmxmimmt&b&G.. mmimmmm)^ 

Sfi=5rSg2 0!K*ft(6C) t=» tfrtemisiSffldO) £ 0 . 1 

(u)i*u,zmmztitz?-y>y b — -r^sr 

a. 

k i>-^(?>tfxzmmim&(U)fttz : 8ILkZ-£. 
5 X 1 0-6 P a- 1 0 0 P a<r)ffl£m®%TlZ&^xm 
8B»R«lfi(9A)(cafflBSf|«T'S*ifc *W»t-r*W 

[fW<JS8 ] BirfB*t£(9)li, mm?-?-v V (ll)C 
*f|6!K«$ix6 £ k Srsma k -ThmOR 6 7 IB® 

GM6- Jd«^aSrS^S(14)i*i^{ix4k«{c, ffilB 
*««IBS(9A) CTiStt^-f # V £!8«t-f &is«^-r * 
yi*SL#3ft£flH * * titrriB&lg^B (9A) iz&m 



[000 13 

#sk*(c. gfemzmfc* z k a^s & i 

[00023 

[Sfcfe<08ffi3 ^nVI^X (Pulsed L 
aser Depositio n££ (U1T. PLDSt 

«rr> ) imimmfcimizmLteimmT'bh. pl 

D^{i. ^KJKSS*, ^«s^-y«y h£S8[k*f|fi) 

&<tTfe<^itz-t&zti) i x'%z>zb. mma&ut 

Y<nmntm.n<r>^ $ >/ fyn-txizx^x^iz^ 
itz-t&zktfX'Z&zt. M£n&comm&mhti. 
K^Ji««^-K^H3s-c#sc:k. $^>(c:, &mm 
amx'%&zbm<7)mt\tc:<imtf$>&. 
[00033 p l vmiz x hmimcmmm&mzii 

^X. ««^a J K^±^SJE^IkM^T-±^SfiS^*v^•7^- 

?-x-h&. H&izmwM*-m<^&t, mimmm 

W3--t&ZbiJ s b&. tibz.lt. iTOO^gpii 
«6*10, OOOS/cm^gk^tLT^fc^ YSZ 
(111) #^B««$r 6 0 0'C£Jn!f&U PLDSt 
E^-ri-ClktiO. ^■fDxe^dfx-v;HK*^f^tt 
(M. 0 r i ta, H. Ohta, H. Tanj i , H. Hosono, andH. Kawazoe. Ma 
t.Res.Soc.Symp.Proc, 558,399(2000)), 13, 00 

0 S/c mc7)fK^*i||3H4^< m^tlZ X O K-tah 
(H.Ohta.M.Orita.M.Hi r ano.H. Tanj i ,H. Kawazoe, andH. 
Hosono, Appl.Phys. Lett. ,76,2740(2000)) . I TOIW 
t^^ti^^ittzZbizXr). K-A-yhtJ)5Sn 

fi^*A<±#f hbb hlz. &m&colg;mWfflZ1x& 

zbifimmx'hz. iTo&zm&LtzYsz ( 1 1 

1 ) M.tg&imibLX. Sife^ B 14ZnOJKSr8 0 0-C 

iSrCu^^lt^Jfy^HCtlSUSrCuj 

0 2 (1 12)/ZnO (0 00 1 ) / I TO (1 1 

i ) /ysz din b^zmmzmnLx. $&\- 

W&b?A Ytffm^ixrc (H.Ohta.K.Kawamu ra.M.O 
r ita.N.Sar uku r a, M.Hi rano, andH. Hosono, Elec. Let 
t. , 36 . 1 (2000) ; App 1 . Phys. Lett. , 77 , 475 (2000) ) . tiz 

wmt&zftfmmhmmv&G^Otmmt. ss 

O'CT'P L Dfm2lttzl>cr>X\ 8 0 0-CUlTT'JiSBfl 
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tttfJSlFtCSSfc Ltz (M.Or ita, H. Ohta, M. Hi r ano, andH. 
Hosono, Appl . Phys. Lett. ) . 
[00 043 

#><c>il5;iai^>J&V^I^ mttfKHcJi, 1 5 0°CA»<c. 1 5 
tz. fSM&M&mt:$fe£.&1ZZit&ZbKi:<LX 

mm±£m-%imx-ffi&r&miwmx'hz. t 

p l d 3gao*ci» ^-r. tztnix^-y^u yymm. 

[ooo5]«, mi<vtmiv£im. mums. ® 
mat. mm^yy^t'^^mimmz 

Lxmzt sot, OTtt£«K:RR£&*i&. rmumi 
tz. m.mm:com^. t-f-izptzmi^w&iz 

fi. ±RRi&««l OOO-CSKT'feS. SiCt-*- 
*fflv^4«^tcli 1 1 0 0X;mj&&X'&&X'Z&i)K t 

*u i45o*ci^3;sv -cwcs s^-cawx 

"CV^S (S.Ohashi ,M. Lippmaa.N. Nakagawa.H.Nagasawa.H. 
Koinuma.andM. Kawasaki , Rev.Sci . Inst. ,70, 178(199 
9)). Lrt>U 2 0 0*C~5 0 0-CSJKiOiajKSrSS^ 

h izim LX v v5rv*fc v >3 Ka#% ->tz . 
too 06] Sfefc:. ^hH^yr^Ji. i@ttt2^ 

&m^9 o ox:m5.&x'%foz]}mx'% &£xf&tix 
l*>u 9 oo°cyjL<r)igjgimmztLX^%^ 

( I R3K) tf±Z<fetf&t:it>X'fo&. Vt^cr,^ 

nmwiz&m-zmHzummtztLX . s&ttoissa* 
-offi^gp^*. a^oiaHtcfitat- ^si5WoiajK±# 



(00073 $ fete, ««££«MBtt-S*§£-fc:ti. ffg 
Lfc^J&O^r^?:? 'J-fe'-^a y$r^^S(*]-CiTi. 

•t&tcb' Lxmm<r>mmmmm®t$h.fz o , ftsw* 

[00083 L*»Wr**fc, ii^J!S<ffiffl$ixTV^R 

HEEDimmmm^zii^Th^tiK tt&muzmt 
&fimzi>tzL>z%^b^dmmt)<b^tz. ttz. mm 

mzWmm.W.mm4 * y?ii£l##&<Coaxial Impact-Col 
1 i si onl onScatte r i ngSpect r oscopy , CAI CI SS) fffo h 
(H.Aono,C.Oshiraa,S.Zaima,S.Otani ,andY. Ishizawa, Jp 
n.J.Appl.Phys.,20.L829(1981))„ £ CDUmX'U , 

x^^famwrsaafu 1 8 o • ?>«scsiftTim 
zti&jj-xrtmzmmcom&b Lxmtnt. Time 

of Fl ight (TOF)^W^|t,«i 

x. m&mmizmi-$,*a&z®$>cibtfX'Z&. 

■i *y<OAttftl£$:&#>&im<Oh*3 Oft 0 tJ <k VUHE 
ft^ (T^Xft<9) «S0. 1^<7)»JKT'I?3114A<$'J 
P"C^SS«IIISfe*S:<ii.i»^* i S>S. ££T\ 
[HK^ti. 15 0 0'CK#iSLT tUtgSrS 

[00093 iSLh, 1 5 0*C*^ 1 5 

0 0-C<0j£v^HT'S^cJlB?fc-C'^, 

SS, tL< (±M#^^<D^< b {>-I«EA^5x 

1 0-6 P a*><o 1 0 0 Pa^SaSTFT, mMt: 1 5 0 
jStE)^ 1 5 0 0Jg«0J!£;V'>ffiH-C'^^^iPM-C'# , 

£tOT^s^i^is^s«^BWi;-rs. $fetc m 

^14«k<©iffllT'§S^ffi5r^-ri»£i:lci: , 3. CAI 
C I S S(ciS*B^9f*^Ttg=5rS«l2l!!£ • Mfc5!S& 

xsciixzm^tc#vim&&im-t&z\bimtob-r&. 

[00103 
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2-tsm 



ttzit. IWEffl^1i!tc»jS$*ifc»ffll*»*M-ifeA 

m-&ftiHKM**U: LT«ne««s-iiHc$-frsiii 

(4s Miam i misiftt iPifftiiife-f i>^-;ktu y^* 

^zmfSLx-h*). tfz. mmmmmma. mmmzm. 
ft-tzmm^yt. 3&zitLxmmmL*)uyizm 

&m^riznM^tn>z biz**?. m§zm&*Ji-yR 
umm&mmM&s i ®&wb mm^-tm&x-h 

0 , 1 5 0'C*>£ 1 5 0 0 •C<0[g<7D£gOia 

s^k, «nen«!cta«U4«ii&sis 

i aaffl^-cnnaww* unsas 1 EnEMtcsig: 
&m 2 ®«ttc*r Lfrienite«sffi$r o . 1 Ktt»?iire 
mures *minimgs.it. m 

zztizj:*). trzit. wm?—y>yhbmm<7>mzy- 
yx^z&kZit&ztizj:*), msammtmm* 
nmrmfSx-bK). mm. mmumm&tzitmmno 

it. 5xl0- 6 Pa~l 00Pa<0^£E#HmTtcfcV^ 

xmzmm.$mizmm*imx'Z htrnx-h o . $ 
iz. wsmsa. tmf--y>rbtttmmxzti&miiL 
x-hh. zuz. *m&ttmmwit. inesRBie- 
tmsLWtRj&sawzm. & b&iz. mmmmmz 
T-m&tf* -r * y zmtt h mm^ * >mLftftmm 
a *>m&tz\mimwL$mizmmm^u*mtt-hn 

[00 11] 

imicommtmm] *&*nit. i&wtna&otfm 
lx. mmizMKZittiiz. mktmiftixmniSL? 
ynm^x. mmx'ommz^X't^zbimm 

Ltii><0X'b&. -ftch^b. WknfcftVkvy-rji&X' 
it. mmHt\< ^^9 0 0Xl£X' o fz 
i)K ZOMZmUklZd jfe<mft$-£& £fc**C**«r 
hit. 9 0 0°CZMt&i&&£X'l}mX'*Z>l*i'X'h 

[0012] mi%kyy7frh<Wtx-*)V*?-<r)iibA, 

bimmizM^&cox'. mffi.<ommizim?&%m 
a. ftmMiz£^xm.mmztmzti&c\bitKc< . » 
m*t><?>&imiz «tot fflmmiztmz tth . znzb 
izmsi-hb. mmbmm<ommizm.m.-tzmi<?)mv> 
mm&zmibixis. mxommizi&wt&mini&mi. 



mmnMfebWfcnmwiztmt&mtizmthEson 

%ffi$&mz£~>xft&.zti&. 

[0013] m-emmm^mt. mmb z<?>z:<mm 

<r)^wmmztv^cthtzMz. tzbt\$. mftmcom 

9 8 : ttftjB2 5 1 7 2 1 8*) Ztitfmb LTSffl^ 

mftmttmttZfttmyyrit. jvrnwm.z 
WLWLtzmmmwmik<r>msm<nitem.mz. mki 

Oram, «$5 0 0mm<7)5^^O— Sg^{jia$-ti:^t 
cr>X'$>*). TfJlESttT^S. EUtt&fci 9&j£Uc:*ft$ 

JJcStSnS. *^«0.BlM^^2 0mm^gjS*,?,O 

ISB^ixtf, 1 OmmncomWL^^-lZt^t&Z 
b #TS & . #*f-l§i5 v T^fttti-r?.3K{i:S«tc56*W 
tc*3K-t ■S.^tf?. 1500-CSrHxS^jKi T'#iS^TSg 

■c$> s . m^ztm^^wmit 2 0 m m <t> <,zm%. § n 
*o-e, ms.nmsLiz&mK&A&MZ'bz < m. s ; 

[0014] ^-oet«5W*a<4, 3tBSItlS5^, -T=5r^ 
mflSSJKOffi^C^*f$^?.cOT\ 1 5 0 

zbdzx-ox . ^mzinm^xmA^mmx'^ & . -e 
z.X'WfcK)V?(n-X% %*x-*z> tZWhZ < wtx . -e 

S«^^^«0«^Jft*$:W|-r§. ses#Hm^i 5 

0 0 w mmzm tz-t&fcfr. mm*>i-yit . tz b x. 

tfptmx'fo&zbWitftLw 

[0015] mE.<?mmtf>*m*. mvt^rt ztiz 

tintizwffl-r&zbx'hz. tzbz.it. 4*<D3m.zit 
Lxmwtiv-y* mm.WLt<r> u-Mz&tmmzvmz 
■^t. ^mmzsmmzx^xx-iv^T v ynzm 

V—iUttMizit. tzbUH vn*;U£, ®mm 
mzit. tzb tits U S 3 1 0 S &SUB-t6 ZbtfiX'* 

h. ®tm.immiz*?T*$)-otz?mmk*ty^x . 5 
m^-Vx.u-fcosrTbfr&'&fritxmmzit. mm. 

[0016] jaji. =&<r>mm*®<7)mx.-&bitiz£ 

S«Srl 50 0*C(c#SLTffiB!W^ai!6LTt, 
TOWM^2B»IBW»-r*«*, at5^y^-^*»fe» 

stxiynfmx'wm'kzbwx'Zi.frb. mm®* 
mzftffix'bh. 

[00 17] -7-^^u-^it. m&e-Xfaay&mm 
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[0018] ^Bjccj; o . 0SS^^SfeI»3S*H-»-fc«J 

ere* ht:#>. m&cr>{iLSZftmmiz®ffl-tz> z t wx- 

ZCOtztb. Jtk^fMft^HC^TtCAI C I 
SSfcJ;£>*®8?t»r**^k:3:S. CAICISSCJ: 

>-MSrS:jE^t§Mi5<7)^- h fc& •? tt(7T » >f*>b- 

JEM) tc J: 9 V^^cOW^^VPX^-^CJ; 

0.1* fOfMETWRttft < fiSffi L $ M&ttk -t 
ftstwSn^art'Ji, \s\&Mzm i te%W£fch& 

fc*>, 0!feft0t$>i>9ft<*>£O. l* <7)f*JKT\ 
HStti:<{2StilL-r-l>ii:(i^ItgT'S)-o^*^ 

[0019] «%*ft yriKD-x^^L 
xKfe®ftMW(r>y7>i;izn>)ttif. mmnM^k 

[0020] ^-yy h-f-^Hi. S«*^r{;*f[6] 
W^t, WRJ:fc»«fcPLDjaa!!l^4 

?—y-v hk&mcomizy'7X~?z£Mz-*t 
zzkizx-ox. mL±.izBmzx^-y?jm-?&wtf 

[0021] mmomm i . actc, #?&Bj!<o»i£[i]!R • 
t\mimm%^Lztizm^tiffi!iimw&£Vttmmmz 

mx-hh. 

[00 2 2] ilCfcW, ttmX'TjkZtl&itCOli. 

fttmmk Lxnffimjyyi 5 (m3mm) kix9 



6. 0lSt/H2(cp«mHjnL^v^ ^'Jyr3k 
0««4O»att4*<DSttrtfW- (HP*>4^M) fcL 

«4*>4»jfefc:2SW*:JL»2A, 4A$-miitTV^. 
[0023] yy^3ll ^-^T'J>-^2$-^-L 

-cra^t Lx<r>-7-^^\y-9 6i l zmw.umz^m 
ztvt^h. ttz. B?ieisi!!Sffi4(ifrie^uy^3(c«t 

kLxmkX'%&. ®mu4iz^ ^-^^v-^emf 

wcKtt 4><ifc^r 5 £ t . sigss 1 4 nmzvat 

4«. jsiw*teiir*-n*'*-* 1 6iz±^xmmz 

ix, CA I C I ssjJWfBfrfcMWkx*— * i7(:J:-3 

xmmztiz. 

[0024] mym 1 ojyss 1 a«, satJtvws tc*t 

|6rt-£«J:3k:IEaLT&.i>. BfT!B5feSl AtSi90* 

at £7)8Ein<i 5 mmgjsta^-r ?, . m?m 1 U^O- 

X#Sil^^A««l 5A(c,J:-oTflM$£*rC^.S.<7) 

x\ &umm4frt>&iiiizmmL-tzzk&x'% 
v 1 lcommizh—^^^^mzmm 

-tZZklZ**)^ ««9W^ffi9A±tC?IiaSrPLD^ 

[00 2 5] v-r-y^l 3(i^-^'-yh*^0^!t53*> 
S« 9 0«Bd 9 A±Ki£W L^r ^ «t o izT h tztfXD t <F> 
X\ a«*®9AS•g5 t k^{ciei5$^^•rv^|,. 
A'-y^lSJi, is-r'yffflmmwv V 1 3 A$rtlIK$ 

•yr? 1 3%m%.LXi5<. U->VHt, A^<n^7 A 
^LTH«*4tcHje$*LTV^. 4fc, 4*tfOSS 

>v 7 *?wfo*>vy 8 h <rmm $r is a fc#> (o^coig 

^«7B^|g(t^>ix-CV^. ;o«tptcSfi7At'^- 
^7^H^L^9jS»«7B$rig{ti»C:i:(cJ:'9. 
;P7kllMK«40ll]Cfctt5IBr^Sr|6i±§-fr-C*59. 
EME«4«SEO»«eR(^!!Se»t«ilWbTV^4 . 
[0 02 6] a«^;U^8(i. 22tscoi^-yU7<7) 
IBK»a«$-e:T»*. fflR9tt, 02^t2io(t4«r(6] 

*;^8cd^^=*jv^-c. fi&Koy v^«w«*8 
Aicj:^Tii$$fiT^s. iau^-zwjy/ 

2. ^'Jy^3, 0K«4. ^ft7ai^««^^8 
{i. E«E«fl|10*flllRL-C^*. *%BH^S« 
EWE • Jfl»SI!B{i, m^m 1 s ^-;K7'J y^2 , v 
UV^3, 0!iS«?4, ^75 s *ft7. 
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[0027] miwz&^xmimi sr*2fflfcgi*8c 

<b, m2®mh6CZ*>blz-?-\?j.)s-? 6ZIs1$e; 
t>%X-?-V*U-?n y H 6 AfcRI$fHfiri*|fc 9 0 * 

EWEf-fitf , m 2 K^-f ®a<n i itins . d <r> J: 5 

WiCA I C I SSKMC, S^BlC^ttS-f 

tZttmLX?-y>y Ml £ftfi$-<2:S. y» b 1 
Ht^-y-y hx-y;H 2(C«lt$iXTt3'5, CKO* 

timizmfczn-c^z. miRxsm2iz7jK-tmm 

[0 0 28] Blfcfcwc, f-y-vVr—ZflV 
12K(£6 0' J3#t=5ilO^-y>y M lfciSttSfc 
Mz, e^gco&Wlzi^ H« (BK^f > fcflWfC* 
Hots ^-y-zhf-^H 2&EWEW»^-ii 
t £<k 0 . &Mmz&g.<r>?-y-y h 1 1 ZMiRX'Z , 

•y h-r- 7VH 2 SrHlte^-tJrWf , X* v-VW if3tti 
^-y«y hf-^H 2£SID£>J'}\ H^U*l-^B«^ 

[00 29] ^-y-yhds/^l 2AliaHK*^fcR 
i: L . fltfie 7 i: IbHUO 1 2 B 

^^cifctcio. m-commwmizx^xu-va-y 
fmt&mmcofflZiiiLTjxx'Z&xuztfc. 

RJJS^S 1 4 fcJBSW-iH* t^tv>n- Kn >y 9^.<T>^ 
HB44. 6L{cff£. ^gfl;8cLTj&>£££fc:3K4T 

o- Ka 7 5 0 L/s (7)?-^^y7t: j: 
TSBHU ittXSmix 1 0-* Pa o-b' 
n -y rmftlzWJ itfU^&A*. >y h 5rSX OttttTfc •) . 

[ o o 3 o ] H3 \t. *m\<7)fmmw.Rts<fttfmm<7> 

«w**wt * comm? yri5ii, kjb&h 1 4 <?)S 
mo#-hiz7i<.wzjRK>mixb&. mm^yyi 5 

15AZftLX, mffiZ 1 1 4 rt^jf a LT 

[00 3 1] S«9ti, T+xi7^-9 16tL<{iA' 
/l'Xt-^17f:J:ot < <?Oy h* 6 B. ^7*5^^0 
ls«4S:^-tTllI«ETsr«g^««$^TV^.|»„ g^9K*f 
(6]LT^-y<yh 1 Infill, ^-y-yhr— 7VH 
2Srl3te$-frSC:i:(CJ:oT. ^-y-y h-r-^H 2 
K^SftrtrSoc^-y-y h 1 lA><bffit<?)— 3£>M 



[0032] U~ JJtm 1 8*>4>. RJ&SSS 1 
AWzmfrtl. 9—Y-y Y 1 lJiTMftZixZ,. *3feffl 

~y y h 1 1 a^OfMMMc X DrfftT fc«Bt=X«-C 
#i»«l:atw, >—^K^7X3<^«Ht2 0SrJR , 3WtT 
CAICI SSJWfffl<Offltt<0-f JfyiUSKflKa 

<7>mmt , MOAicnTiiPWfiiwc i o t t s»rr 

[00 3 3] ^-y-yM ldBWSAr FXdfi^v 
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